ABSTRACT
The second groups were used for the exploratory behaviour. The third groups were used for the pentobarbitone sleeping time. The fourth group were used also for the muscle relaxant tests. (Grp IV). The last group which is group five was used for the study of anticonvulsant activity of the aqueous extract.
Each group of animals was sub-divided into control and experimental groups, which was treated with the extract at sub-lethal doses of 50, 100, 200mg/kg bodyweight while the control received normal saline. The vehicle and the extracts were administered intraperitoneally before the experimentation.
Behavioural change and acute toxicity studies:
The method of Miller and Tainter (1944) modified by Irwin (1963) was used: 5 groups of mice (n=8) after oral administration of different doses of aqueous extract of B. pinnatum (0.1, 0.5, 1, 1.5 and 2g/kg) were observed at 30 min intervals for 4h for gross morphological and behavioural changes. For the toxicity study, 5 groups of male mice (n=8) were orally administered with different doses of the leaf extract as above and the mortality was determined after 24h.
Exploratory behaviour:
The head dip test method of File and Wardril (1975) was used, using a white printed wooden board designed (400cm x 40cm) with four equidistant holes (1cm diameter x 2cm depth). The mice were placed at the center of the board and moved freely in the box. A head dip into holes was used to indicate exploratory behaviour. The number of dip observed for 10min; the test was carried out 30 min after pre-treatment of the animal with (50, 100, 200mg/kg) of B. pinnatum to various groups. Chlorpromazine hydrochloride (4mg/kg i.m) and normal saline were used as controls.
Evasion test:
The method of Turner (1965) was used, the animals were introduced into this rectangular box with an inclined plane by which the mice can escape from the box, and the mice that escaped within 5min from the rectangular box were selected for this test. 15 minutes after administration of normal saline, diazepam as control and B. pinnatum leaf extract (50, 100, 200mg/kg) the animals (n=8) were placed in the box again and the number of mice remaining in the box after 15 min in each group was noted.
Pentobarbitone sleeping time:
Groups of male mice (n=8) were injected with pentobarbitone sodium (40mg/kg i.p) fifteen minutes after intraperitoneal administration of either normal saline and B. pinnatum leaf extract (50, 100 and 200mg/kg) , and the time interval between losing and regaining of righting reflex was measured as sleeping time (Yemitan et al, 2001 ).
Muscle relaxant tests:
Chimney test of Boissier 1961 was used where a Pyrex glass tube (30 cm long and 28mm diameter) marked at a point 20cm from its base; a mouse was introduced at the end, nearest the mark. When the animal reached the other end of the tube, the tube was moved to the vertical position and immediately the mouse tried to climb backwards. Only those mice that reached the mark within 30s were selected for further testing. Screened mice were injected intraperitoneally with vehicle or B. pinnatum leaf extract (50, 100, 200mg/kg) and were tested after 15min as described above.
Climbing Test: Mice were previously trained to climb a chain of (6cm long) suspended from a clamp of a retort stand (100cm above ground). Only those mice that climbed the chain within 10s were selected for the test. This test was carried out 30min after treatment with B. pinnatum and diazepam and normal saline were used as control (Boissier et al 1961) .
Inclined Screen Test:
Plain glass was used to assess this test. Groups of mice (n=8) were left on a plain glass, inclined at 30 o . The mice, which tried to move out of the plane glass without sliding off, were used for the test. The test was performed at 15 and 30min after administration of B. pinnatum and diazepam and normal saline as control drugs. (Rudzik et al 1973) Anticonvulsant activity: Picrotoxin (5mg/kg i.p.) was injected into the groups of mice (n=8) pre-treated 30min earlier with control vehicle or B. pinnatum leaf extract (50, 100 and 200mg/kg). The tonic convulsion and the mortality were recorded in each group (SoajeEchague and Lim 1962).
Antagonism to Strychnine -induced convulsion:
Control vehicle or B. pinnatum leaf extract (in different doses) was injected to groups of mice (n=8) 30 min before administration of strychnine (4mg/kg i.p.). The number of tonic convulsion and death were recorded after 4h. (Rudzik et al, 1973) .
Statistical Analysis: Results were expressed as Mean ± SEM. The significance of difference between means was determined by student's t-test and the results were regarded as significant at p<0.05.
RESULTS AND DISCUSSION
The aqueous leaf extract of B. pinnatum in dosage up to 20g/kg did not cause any mortality in groups of mice during the 24h period after injection. The animals treated with 100 and 200mg/kg showed quite significant decrease in locomotor's activity, lasting for about 1h. However, there was no ptosis at these doses; the lethal dose (LD) at 50% was 641.2mg/kg after 24h. The exploratory activity of the aqueous leaf extract of B. pinnatum decrease significantly at 100 and 200mg/kg. (Table1). The extract produced an increase in sleeping time induced by pentobarbitone.
This increase was in dose-dependent manner significantly at 100 and 200mg/kg (Fig. 1) .
Similarly in chimney, climbing and inclined screen tests, there was a significant loss of coordination and decrease muscle tone in animals treated intraperitoneally with B. pinnatum aqueous extract in a dose dependent fashion ( Table 2 ). The treatment with B. pinnatum extract, is also able to cause a doserelated delay of the onset in tonic and picrotoxin, even if it was unable to prevent convulsion, an inhibition of mortality was also observed with 100 and 200mg/kg (Table 3) The result of the present study indicates that the crude extract of the B. pinnatum leaf produced a significant alterations in general behaviour pattern, reduction in spontaneous mortality, potentiation of pentobarbitone-induced sleeping time in a dosedependent fashion. This is similar with the findings of Fujimori (1995) who proposed that the enhancement of barbital hypnosis is a good index of CNS depressant activity (Fujimori, 1995) . The extract also produces a significant decrease in exploratory behaviour pattern as evident from the results of head-dip, climbing, and evasion tests. Furthermore the aqueous extract of B. pinnatum produces minor anticonvulsant effect by delaying seizure produced by strychnine and picrotoxin. It was however more efficacious against picrotoxininduced seizure where protection was observed in about one-quarter of mice, an effect which indicates that B. pinnatum aqueous extract might produce its central nervous system depressant action as consequence of its GABAergic and less importantly, glycinergic transmission, since picrotoxin is a selective GABA A receptor antagonist (Rang et al 1996) while strychnine antagonizes the inhibitory spinal cord and brainstem reflexes of glycine (Yemitan et al 2001) .
The result of this study is consistent with the report of Pal and Nag (1999) in which there was a significant reduction in the CNS activity in the mice treated with methanolic fraction of B. pinnatum.
The anticonvulsant effect of the aqueous leaf extract of B. pinnatum observed in our study was contrary to the result of Pal and Nag (1999) which showed either a decrease or no effect on the pentylene tetrazole -induced convulsion or strychnine -induced convulsion in their study. One of fundamental difference in the present study and that of Pal and Nag (1999) is the method of preparation of the extracts. The report of Pal and nag (1999) used methanolic extract and higher doses while the present study used only crude aqueous leaf extract of B. pinnatum with lower doses.
The difference in the results of the present study and that of Pal and Nag (1999) could therefore be due to the difference in the preparations, and other watersoluble constituents of the extract. Ethanol/Methanol generally can modify the activity of neurons in the CNS including neocortex (Soldo et al., 1998) . Furthermore alcohol is also known to have depressant effect on respiratory-related hypoglossal nerve output in humans as well as other mammals (Krol et al., 1984 , Serima et al., 1982 , Gibson and Berger 2000 It is possible therefore that the inhibitory effect of methanolic extract of B. pinnatum on the CNS activities observed in Pal and Nag (1999) study could be due at least partly to the effect of methanol and partly to the constituent of the B.pinnatum with its attendant higher dose.
Previous phytochemical evaluation of the leaf extract of B.pinnatum revealed that it contains bryophyllum A, B and C, a potent cytotoxic bufadienolide orthoacetate. (Yamagishi et al., 1989 (Yamagishi et al., , 106 1998 .
Bufadienolide has been reported to be poisonous, and it is similar to cardiac glycoside poisoning that occurs from ingestion of various plant and animal toxins (Radford, 1986) . Several studies shows that bufadienolide toxin is manifested primarily by digitalis toxicity-like cardiac effects, including bradycardia, atrioventricular conduction block, ventricular tachycardia, ventricular fibrillation and sudden death (Radford 1986 ).Although we did not isolate bufadienolide, and its effect was not also measured in this study. However the CNS depressant activity of aqueous leaf extract of B.pinnatum observed in our study could be due to the presence of bufadienolide and other water soluble constituents in this extract.
Further studies may be necessary to elucidate the phytochemistry, and mechanism of action of B.pinnatum.
